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(54) PROOUCnON OP L-OLUTAMIC ACID AND 
L-PROUNE 

(57) Abstract: 

PURPOSE: To produce L-glutamic acid and L-prollne^ by 
cuituring a microorganism belonging to Coiynebacterfum 
genus or Brevlbacterlum genus and containing a specific 
recombinsint DNA. 

CONSTITUTION: A microorganism belonging . to 
Corynebacterium genus or Brevibactertum genus and 
cont£uning a recombinant DNA derived from a vector 
DNA and a DNA fragment carrying genetic information 
participating in the syntl^esis of Citric acid syntliase (CS) 
of microorganism is cultured in a medium. Concrete 
examples of the transformant strain having a 
recombinant DNA contaJning a CS gene are 
Corynebacterlum glutamicum K70 (PERM BP-1161) 
produced by including a recombinant pla&mtd pEgltA-3 



containing CS gene of E.coli in Corynebacterlum 
glutamicum ATCC 31833 strain and Corynebacterium 
glutamicum K71 (FERIVI BP-1162) produced by including 
a recombinant piasmid pCgitA-l containing CS gene of 
Corynebacterlum glutamicum In Corynebacterlum 
glutamicum ATCC 31 833. 
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-r a $5 m ^ D ft A tyr 1 ^ 5^ - D A t <^ ^ A ^ 



z 

/'<^5^^U -i^ A * AK70 (PERM BP- 1161) S 

?^:«=lU^yX<?7^'J':7A • i^^P^5i^AK71 (FBRM BP 

-1162) 7:^&^4#3^!»3ftcoeBs^ 1 gisettc;^:^)^, 

-DNA<h(7?)!t^;tft:DNAi£=l U /\' t"J '^7 A « S 



^^^^ Ci|^4>0S5O- 1 9632. 1*(?fl0S59-lO2l93) . U ^7 

(4^^i>Ba58 - 32595) . 7 o a t: ;t. > iSftli lO 

^i^^TSaSft (<*I»3SS50 - 89590. ^*W355 6- 18479 
2, 1*^SS60 - 68 9 90) 7^ S «o nT t.^ 

^. 

C5iStX3fe, ii. 1 5 ( 1 382) 3 (?:)ftfe. 

■v-:hJl^*?i-7'*'::^j;^5;i''77'5-rK'5<7nA-r 20 
^Dv?-< (J. Cen. Appl. yUroblol. ) . 1X387 (196 
9) ;] . Vn ^) >T^a ^m^¥k CTi^U :^ 
' r > K • /K-f ?r^i^>:7;^ * ^5;:^ h 'J < (Agrlc.Bio 
I. Chen.) , il,48t ( 1 9 82) ] . ^ 'J > 7 n £ ^ t± 
tf "J i^>7:^p>/I^t£^ (4*I^0H59-1O9188) ;ii:<75S£ 

- ^ >S&^?^iiL - y D 'J ><o5iifi^^^ Sinr 
.(.■^•5, — ;^tr;^tf>^;^;^35^4^>'7" 

(7) ^ ^ I c M # T 31 ^ ^ ^ tr ija »1 ;t flc D N A * ^ # 

£7:)efi:at±^tcM£nTi'^s. 40 
fffi a ^f: ^ T s j& o ^ Sir 

^ D ^ 7 -fe ^ ^ C 0 A ^, >7 X > ffi * ^ ^ r -5 Si 3fl 



( 2 ) ^^^^^ 7 - 1 2 1 2 2 S 
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h L-T-^fiiZSn^ L - T'a ij >;5V©Si£-C # -6 C ^ M.fcB 
t?m^A.f*:D>lAC?3J»A7:)<L - tf }V ^ h >m^ti\ti. -/ 

^ M ^ DtVA^f i: - DN A <b CT) a ;t fKcDNA «r ^ 
^7S yK5r^^TSc:<htc<^0, ^ 0 i«»iX^-CL - 

5 ATCC 31833 

»7-t2: K72> ATCC 1 3870 



3 'J ^A*i^v=- 'J •^A 
3 'J ^n^v"^} OA 

tTA'^^T- 'J A 



'J X ATCC 13S68 

U 'J C7 A ATCC 1S990 

-< A ^^-nV ATCC 140Z0 

:7 ^T'A ATCC 140S7 

■'f ^ 'J 5*- 7 ^' ^ A ATCC 1405S 

7<7 [-^^T'-P^ A ATCC 138fi9 

ij ^ ATCC 19Z40 

* « 5^ t C ^ ^ C S <7> ^ t M ^ T -5 it ^ ^ <75 ^ ® i: 

■ n fj ) ^ □ 'J '^/t'? X "J A * i^yW^' i ^ AJ3cttX|6 
^^ti. ±Sac9i'^/5:|ff$sS(755(Jff&^^DNAa: f** <i:!i>< 



0^/0£ 'd 



8i:h enyi iooos 



(^*l3HHS57-t 34500) . pCG2 (4^ 1 ) , pCG 
4. oCCil (l/^m^if#ffl0S57-lS379g) . pCBlO 
I (v^rn^>1^?fJBffg58- »05999) > DCE51 (1*MBS60-34 
197) . nCE52. pCEa3 C r n t> ^ U- =^ ^ ^ - • 7 > K 

• vji ■ V 31.^7^ ^' 57 ;^ ( Mo 1. Gen. Genet. ) iig.. 

1 75 ( 1 984) ) . 

C V ■ -f > • X>^^ a y (Methods in Enzyni 
o!ogy) 63, (1979) ) 0 ffl ^ <73 3a^ ^^a^4fe <b 

T ^ ^ € ^ ^ ;t D .V A ^: ^ T ^» • 

CO J; ^ tc i5E 13 ifi ^ a Si ^ S£ ^PJ ffi i£ b T ^ * IS a - 
^ ^ >^ ^ _ DNA O «ft V I^q ^ ^ J«:(ft^ «r ^ CS «r =3 - K 

C S i9 B ^ * « A (zis D N A ^ ^ Wr ^ ?^ S G Si «5 ^ L 
T^f*^i<J(Cti. 3 tj X 'J C^A ■ -J^;!/^ ^ ^^AATCC 

J1883fc >:ilfiMe:DCSi«^ST*#t;*atft;^^*i7'^;^ ^ KoS« 

AK70 (PERM BP-1161) . XV^ =2 \J ^ ^ ^ A 

• y JU^ Z AATCC3i 833 tC :3 ^ /"^ i7 • i^JU 

5^ a c; i.ocrTAB.'^^^t^m.m^i^zr^x^ HoCgiiA- 



3) - 1 2 I 2 2 B 

e 

(PERM BP-1162) TS'ffefrf^n-S. Zt\i^<om^U. H 
CSifta^^*Ui)a&;^*DNAS«^t^^Mtei6^(c J: 

(1*i:rPS37"i69&) (4*ii0S4O-87 
10 98, i!^'i^aS40"l 455 9) ^ i^^^-t ^ C ^ \Z X 0 

(tT (1^^98 53 - 6233. ^$^9553 - 285 1 9) . ta«(«S+i 
* ^ t* ^ £ <h L. ^ «J <e ^ 4ft 7? f# * 4^ 5^ * w » « fa S 
e»»5Cd:T ($^'i;^BS58 - 32S95) L-!?^;^^^>^ 

2) ) • 

ij TJU3-;u, fc!Jl/t->K. ^T-JUgft. 9Lsa. 
^asasi: L^Ttir >^-r fe^t/MiSf-ffcr >^-^^ A. 

^Kr>^;^^A, £tiK7>^--i7A. i?IST>^-'7 
A <75 i » 7 >^ - '5' A tSiffl a& * VWi 

KI^-tK^I:^? ij -^7^, 5?£SSl7>^:i'i? A, ^^t:7>*x 

50 ifji, R^leL;^cJ;^/;tMcoie^^llRK;^^::^^eoTi^t{li^z^HiJ!^ 
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DL - u >>3 vi^^^jtip-rnn. iR4fiti$ etc 

a CT) 4^ - D N A t & fl5 K ^ ?S T © « ^ r & ;^ ;t Si. 

rfi-S CKonalsu. Y. : U^— N • ^t-T • If • 7 T' — > >^ 
^r-^r - ';^--3^'<>:;^T'W^3.-h (Report of 
ihe Fersienlal i ve Research Institute) , No. 55, 1 (198 
0) ^Sazuki. K. . Kaneko, T. and Komaga I a. K. : < > 3^ 

C7 -r ij :tci (Ini. J. Syst. Bacierioi. ) . 3XI3t 
(1981) ^m) • 

31833. =1 'j ^^/'^i^T^'J r;? A • UXATCC 1 3868. 

7*U t/N-^^T^iJ '^A ■ h 7 7--?^ AATCCi 3869 



4 ) ^'A^7 -12 12 2 8 
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1^ ^ ^ L,H-Z22A (PERM P- 6823) ClCSift^^ ^ ^tf 

^Wflg^^b < iti, 1^11803 57 - 5 1 8379 

G4;?5t:3 U ^A^^T- 'J A«*5cfcO"r U tfA^^T- 'J C7 AjR 
6492) C tte-:5T:*5e?^i^CS5t^^ 

^ij C7A • A-=^ JL 'J ;^^cJ:c^7'U tTAi^x'J C7A • ^ 
h7 r-^ ^-^ Aicpaei*. :3 u^^^Ai^xU -^ASiii 

;^teM<7>T&£ - >^ >? ^ - ^ M t::*^ JliMis^^^co ® 

»is£^ (ffitA*) ^^^h-^W'z?±^m^\2wmm^&.r 

M**WAfi02 (>:i7r:^>S*^i;FgRM bp-718) (;:n- 
G) iG0Mff/iai=£^if>3?'c, 30^Mai?ir<o^a5as CX-:/ 

(Experimeat in .Molecalar Genetics) pl25. 3 — -Jt^K 
;^7''J>i7' A-A- '?^^^^^U- (1972) ] 

(Bxperinent in .Molecular Gcn«tlcs) p230^3 — ;UK 

;^y'J>y /\-A*- ^m^S'J- ( 1 9 7 2) ) ^zVt 

50 m^^m7^i.t^. m^\tout3\<oi^m Ci^^-:^;^•^ 



6i:h Em moi 



( 5 } 

9 

y ■ vit V JU • a ^7 n/N'-f :'hci (J. Cen. Microbio 

L) ill. IT cigai) ] {z^^xn^ft. ^(oms^. cs4^ 

^7 D - >fi: t^;:*Ct» ^ ^ ^ - tC TI^M L fc* 

ffA802 {FERM BP - 7 I S) ^ 0 Dt^ C/^ ^ ^ * ■ X • 

-^-7 ^ i^i^ ' T ^ 9 (Biochea. BiQphys. Acta) . I 10 
1. (i963) ] ^ J; r) ^SSU)^, 

/^Jl/) T^^^9> (iSXT h U:3Ccl:B|1-> , IQOniH N 
aCU IQdi-M MgCU. pHT.S!) 100/z < «:llOJ$l{lt<7:)Hind HI 

MeCii, 100iiiM>?^5fX K h-Jl/, OH7.6) 11^ 100 20 
fflMATP 1 u < i5<tCJ^r4'; Ttf— (SfHiS4a;e4:350l^*t 
/vLl. Ji^T^sa U/* 0X4 U ;V-l^t4^ffiiS*fcM) 

i!fiS*E:ffi^i»3£ CI) -C^*l^U?tCSiK:ia5£S**'rs;:*C 
-> (Gene) . ^ Z3 (1979) 3 "CSgSSiU^t. EH^v L 

iStlii (A^7 h b u y h >iog, »*x4^;^5g. 

iKi) SOini CEa22^^ffiMU. JlS]?^)^ ^ it ^?fr680nin*Z 
*tt^(E^lS (OD) (£;Tt^SabrjiliKO0D(^680nar 

HS'Dt.O.lM CaCl: 0. SmlfwHaO, OXlTlg^fflll 

^W*^a^3IL./^* S^ilift«ll7kT 2 30 40 

IL g/ralO ;»^^:tX>*i^a^50ug/inl<?5 7 > i^'; 
trr- e;;ift'>j«&?c*titli C^>'^l':3-X2g» (NH.) : SO. 
Ig. K:HPO, 7g, KH:PO< 2g, MgS0< -711,0 0. Ig, 

^y:j®?^15«^;K 1 i fC^^. pH7. 2twa^ai>;tJfifltt] C 

□ (J. Bacler ioi. ) . 140, 400 (1979) 3 tCtSioT 
-^1*111 U/:ir^X^ Hind IlItBcoR ItCcfc^tWfbi: 
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nd lIiyaifrfStetEcQR I <S) ETrSff^fc <7>fll3 WAS0Z«! (7? SJS © 
fifDNAlCS^RT'SJ. 24ia^-;;^(^Hind MI-BcoR I^H" 

£t±<7>i»«>0^'D . ±flfifflKl2*lc{C*5fe-r*CSae^;*<pBg 

1 tA- 1 ±tc ^7 a-x>^y ?nTV5^ c: <5 ^Mc^a: 

( 3 ) r^^;^ 5. KpfigltA- 2 COf^a ; 

<2) T^^^n/tpEgl lA- 1 *3 'J ^A'^^-r JJ 

7i S KpBgltA- 2 €:f^£iKU/t. pCGlKJ, 3U^/f4^7^ 

pSgl I A- 2 c^f^SJitiiiXTcoXSfC J; Ofr-:>7^:, 
^?^i.LAl03/pCGl 1 (ATCCC3902 2) fl^ 5^4^W^5 7- 1 34500 
Oral, ?(BltJita (Igr^^^Sr-f 3 >20g. »#X^7.5g^7Kl I 

;^ 0-03M, X?f^l^>i^ 7^ >aaW®!-:^K 'J C?/^ (EDT 
A) 0. 005M, NaCT 0. 05M, dHB. 0} T^^fef9^Sfc, 'J V/^ — 
A^ae <259^>'3«S, G. IM NaCl, 0. 05M K U X . 0.8 
ag/nl U y5^-A, pH8- 0) lOinHCiSfflU, IIXLX 
^^^^^tL. K^sWL\Z%t NaCl 2. 4mU 0. 5M EDTA (p 
H8-0) 0.6nU :fe J; tX 4 ?^ ^ g ^U^ffit-;*- h 'J A ^ 0. 7 
M NaCIJ&^^.?it^ieiK4. 4b1 ^«j5^|3?S£3&l3b. ja^TiWrffl^d 

^U. 4t:T60^fSfJ. 69, 400 X s 

?s*£5iiizufc, ^n(caft^^spi096*g^<7?7}^';x^u 

vyiJP-iU (PEG) 6. 000 (*#^{l:^«aaM> «riJD 
1. 500 i< g-Cl0^3^PJ558.il^$^RSUT'<U^/ S*t5|itStL 
rt^*=»l. 5ctg/mlX^i^*?AyciT< H2. Onie^JtaU. C 
C<D®?SS105. OOOX g, t8T:-C48l!^Wia 
L;*^nfc9fl4^coONAfi. K^ri-saRHJW-r* wtlCto-CS 

i:'ac<ht::J:r>x>^^;^s HpCGii^r^Rau/t. -pv^r 



( 6 ) 

t { 

ft. 

SOciM (N'H,) :S04 IOdiM «gCl:, pH7. 5) I00u«t3 

i?(7?T4U tr--bf»w*«iU e . lOOwH ATPue^tfcO?! 

lOO/^g/ml ^^tfL 3^5^^*111 [LJtftBtCl. $%<0^^i^m 

7^9 7^^ Ht^pCCUCOPM i^aff^&-i:DR?l lA- 1 (©Pit 

. c:(75>^5;^ a h'^rpBgitA- 2 tytc pe 

gttA- 2 ^t^t^^TEG22«tet?&K^ifeL'^i: w^. 

3 U ^/'C^^T^ 'j AS, bTA^x 'J AH 

(4) □ U U 'i7 A • yjl/^' ^ 

<;) ^ D - > f b : 

^5>Ba ^ - V^jRIft) ^/t^i^^ — 

£ KpCE61^^V>fe, oCESlti. pCGll (^fflK57 - 1 8379 40 
g) ti:i>CE54 (1>|?W!PS58 - 105999) tI^ 6 12^ T <^ X S t:: cfc 13 

pCGiiti (3) ii3l^^fecD:^?£tc^ I? , * ytpCE54ld:^ia^ 

^^-r^^U^^^i^T^ijT^A ■ if)\/^^^ ALAlOS/pCfiS 
4 (ATCC39019) ct 0 pCGU € SB© U /i O <i: (D:*rfe 
*C J; 0 ^n-^ngffl^lU^t. pCGIlt^pCGl <tpCG4i;^a^ 

XT^^^^i^ y -^-^ i^>xtcvt^ hx^zfv^-i ^vit'tiit 

S^^WLTt.^* (^^P^pgST^ 1 83799) ♦^fcpCfiS4 

f^t. pCG2<!;:^flftScO'<^ ^-pGA22 C -V- - :^ >'l' - ^ :^ 50 
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• /^i7f^ij ^o>?-< (J. Bacterlol. ) , Lii- 4 00 (197 

(_,-^;;^^ V< >/>3^ll. □ 5 A X - 3 

* (4#l5BflS58-l 0 599 9) . 

pCCll DNAl u e £fctipCB54 DNA2 Xt e £^0©JKKt|» 
SJfil^ffiASOu g ici^'ir lom&cnsgl II. BaniH I«r^3tjfl 
■37*0 1 B*!rpfljK^t;^-lt3^- &tft^fc:#J^8 5'CTf405>fW 

lOOoM ATPl u « ^3^?JCT4'J ^-i^lOO^-tt^ftliJD 

pfiRM Bp-718) <2) ^^m<Dijm\zr: 

> 3ft « ^ 43 i C5 :^ fflS » r CD ^ 3?! *6 .-ft 
eriol) • iil. 40 0 ( 1 979) ] $ ^ tT 2. 7 P ^ — >^ (75Ba 

inH [E6fH-;i^ pCGIlc^Sgi u^m^KW K^tii^mm,^ 
y^xs H^pCEeiit^iSt:/^, 

^4*CNAi::^-5S^S^DNAt3:, :3 "j^/'?^7 7"'J A • 

n/s::^^*^?^^^:^!^^/^- ■r?^^p'^ 400iiiic^ssM»^ 

tPO^lg. KiHP0-3g, MgCi, -eHjO 0, 4g. FeSO, ■ ?Hr 0 
lOmff, MnSO, * 4-6HiO 0. 2ols, ZfiSOi •7H,Q 0, 9(ag. 
CaS04 • SHtO 0. 4iDff, NdiB^OT • lOHiO 0. 09dis^ dV 
H*) iMoiO,i -4H) 0 0. 04mg> fcf?i-^>30us. It -f 7 
^ >igffi!*£lniff'$:j!Jg7K 1 I fc:^JE^pH7. 2 (z 5B3 S5 U itfe 3 

- A?e*stioiaMciai?ffli>37*C'Tf 4^wg:fe;*itfc. *t«rb 

^Vti-yi?^ (Biochem. Bi oghys. Acta) . 71,619 (19 
83) ) fCt3£oTffi!^i-^5ftfaf2ji;DNA^^ft|L/i. 

^ ^7 AATCC3l 8 3 3 ^fe^*DNA^«4-<!^DNA^ LT. ^fepCE 
si^'S^y — <i:L>X:3';^/N'5^5='U^A- ^^jU5^^^7A 

^^\^'L. ' 4 ^7 AATCC3l 833»<OS^fe 

ffrDNA3u s^te^yfpCeeiT'^X ^ \<DHk2ii g ^^trffclRS 

IHi9?*Pst i^^J^iafWSKioo/i e (ciom^copst 
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ATP I M e *jci:c;fr4 u :^f-^^^ooiti^flr^m^rau. \t 
(2) tmifSif,^7fmrmm^^i^. /5^:r->30;t 

'5^<ioi^^*o (2) i:fPI^a^7?:^f^fer7"^;^5 H^^ia 

^ K^pCgliA- 1 a:t*^=feb7^^» pCslA- 1 '^Mt/n:EG22 

(5) te«@lcDCS5fta^t7>>>a->lb : 20 

m^tLXZQIim^. UTpBR322 *^V>7t:* 

#*^^<£DiNA>:/3:«>tSe:ffi©Sfcfe^D?iAf±, 

7^7 (Biochea. BiQphys. Acta) , 7X 6 1 9 (1963) tClB 
• 'Sf4:0NA 3 ;^ g ^-^tX^iJEffiftSf^i^ifi^^ffiAlOOa « t::iOJ^ 

^) i^-^mmm\\a z ^ iooom at? i a « ^5j:urT4'; 

teJ^I** (2) i:m*S5<o:;^t^-c?ff J«JK^3»i**<^fflfi 
(C (±^f^3f 30 /iff/ml 45^ cXr^t^t^ 'J >50Mg/Bil& 

<Dl^;ii*=», (2) H«riit(«lx 

R322COECOR I^^3t^^^f^ffifc^t«J 3 ^D>s-x<oDNA6ifn*i6*ffl? 

:S K «:pBgl tA- 1 U/i- a/t C CO X 5 }^ ^ffi 

(6) r^Xa KpBgltA- 2 <»f^5J : 

( T) ) n?tpBgl lA- 1 ^ ^ 'J ^A'<:7 X 0 AiR^ 50 
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<3) i:IBI«icD:^i*-ci^«IU;tpCGii DNAiug^^o^J 

Eyi^9!SiSjfi;^A50xz e C 4 191^CC»B9l MS^llElL. 37^:: 
'C60^WM;&»B5X:i?405>RfllfDaO-C^J*;^ffih L.)i:. 
— ;^pBg{lA-l DNA 1 u ^^t^fMfflS»?»SJSC#«A50 
U e 4 ^fi<Z)BaniH I'i^JtjnL, 37'C"C60^rBlSliS^65 

T40^ PbI Jin ai L T s sfcc ^ i? jh L ;t . 

« . lOOfflM ATPl u « *3.tt/T4U ^--tflOOi^{ii:S^ 
A.. 12'CT24Bi!?WSf&S-tJ C CO "j if 
^EG22tt5<0?^«te^t::#iEU;^c. ?©«<SSitA <2) 

^;5^e> (2) i:lBI«(0;^f£|zfie^r^y^;^ ^ K«:*P5f L 

^•pBgltA- 2 U?to S?tCcO>^^X^ H*^t^>T 

BC22Jt*^f^«te»Ufci:C5, :^ y >iI5t14 

^U/I^n 15l±C0j^JfeJ; 0 , pBgl tA- 2 l*tt^WATCC6051 

(7) pegttA-2, pCgltA-1, pBgl tA- 2 fC J; 

:3 U^A^^^T-'J ^A • ^/Jt'^' S AArCC3lS33. =1 U ^ 
n^ir'}^!^^ 'J XATCCl 3868*3i?;!:/Ut^/'< 

> A ATCC 1 3869 CO :/ d h 

2 35JtfipCgltA- 1 ^WAU/t- ^fe, a ij;^A<7 5=-'; 
r^A • 5^/1/^^ a AATCC1 3032?5^^3J?W^n)t T'a > 

>;^A>?7=-u u • 5^;L'5^5 ah -3334 (pe 

RM P-8823s 4#fWfla 59 - 1 09 1 88*86) (Oynh:/^X 

n 0 -^7^ • yyu^' a aatcc3i 833. 3 u 

y-Sll$«l«t::T30t:TaS&iS^t'y5:o OD^<0. 
jftiiU. RCGP^ttli Ci?'Jl/n-x5g. :^+*-"^y»5g. 

X^^XZSg. KiHP0<3. 5g, KHrP0^\.5g, MgCl; - BHj 0 0. 



0t?/5£ 'd 



( 

15 

4la, SfiSOl ' 7H|0 tOmg, MnSO, • 4-w5H,0 2mff, ZnSO 
.'7HtO 0. 9nig. (NH, ) .HotOj, • 4HiO 0- l)4iiig. tf^f 

'j ANog. fj tf jiju trp i; K > <^^*io, 000) 30 
i4a#Ppflig^;^wr$5SLT:/ci s^v:?: h^fcb;^, -coy 

a K 7^'^;^ WffifatliDl «r /hKJe^VtC «h 0 2. 500X g -t?l5^> 

OmM CaCh, SOmM h 'J X , 400niM ->3€i. pH7- 5) in 

iffit/::. c:n;c 2 fgtiliScOTSMC^aflR*ffii:pEgllA- 2 
UpCgl tA - IDNACT) 1 ^ 1 ?5^^^100 < ^JtniJ^TffiRl 

^mmLXf^^iyft. 3 5^a. 2.5O0X g-irs^^fWfi'O 

^Iralc^RCGPStlli (p(17.4) tCffliW U t e> 30*0 T* 2 P$fW 
SIS (RCGPf*tl!i*Cl. 6%S^£5?5fr^t;iSi©, pH7. 4) (CSfc* 

i^n^pEgitA- 2 ^/if:^pCgitA- 1 a:[Sl — (73fi»7a^*T 
/^'^7^'J A • ^ AATCC3I833, 3 'J ^/"^^^ 

^A-^>:7h7T — >t >$?AATCC138B9tZD8gItA- 2 * 
;^tlpCgltA- 1 L-fe. 

'J^AH- 3 334 (PERM P- 6823) t^tCpBgl t A- 2 A 

^ AATCC31833/DSgl lA- 2 , ^aU^A^^^U^A ■ i^JU 
^ ^ ^7 AATCC31833/pCgl lA- 1 . 13 ij )J A • 

/N-^^o. U ::?.ATCCl3868/pEgltA-,2 , 3 0 ^/"^ ^) ^ 
A ' /N-^^ XATCCl3868/pCgl lA- 1 . T'V' e/^^i^T^ 
U O A • V -i^ h 7 7- AATCCl3 869/pegl lA - 2 . 

- 547 h7r- / > 5^ A ATCCl 3869/ 
pCi?[ I A- 1 ^J:C/r3 ij ;^t/N*ir-7^ ij t!? A • df)V^ 5 A H 
- 3334/pBgl lA - 2 d <0 -5 ^ ^3 <J ^ A' 7^ U r> 

A ^ ^^^t.^' 5 AATCC3l 833/pEeUA- 2 «3 'J 
U A . yjl/^ 3 ^7 AKTO (PBRM 9P- 1161) t UT. 
P 'J ^-/-^(PT^) »7A ' ^ ^ AATCC3lB33/pC«i tA- 

l 'J :^A'^r-5^-lJ ^ A * i/jL^^a 5? AR7t <FERM BP 



8 ) 7-121228 
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( 7 ) "Ct^en/tpagltA- 2 a/iifSpCgltA- 1 ^^^T 
(a) a*^<bL.T:» ^)\^n-X4%. 3i<'J>^yK> 

2 9«', KH, PO, 0- t59fi . K,HPO. 0. 05%. MgSO^ • 7H, 0 0. 0 
536, \:i^^>[0u9/i^ ?S5R0.39g, pH7. 2 <7? ffiS£ *T? I 20 

,0. KH, PO. 0.1?6, K, HPO^ 0. 05 % , MgSO^ -TRiO 0. 
05?fi. FeSO, ' TH, 0 2nig/i , CuSO. ■ 5HiO Img/ « . Mn 
S0< •4H,0 lOmg/£, -t^-f 7 5 >ffiita[lBiff/ 4 . ^3(50. 
5?tf. -7 X y -;Hx y F! lOmg/ « (pHS. 5. IZOX:. 20^3"^ 

^) ] 20ftit::*aau-c30"ci?it^«:fT-:>fc* mm^mm 

m^m. 0-8,0tr^':5feafti2^!W<h20^iV3ac5 2 0. 10 

9fi s £ I ffl 1 r ■:3 m sa L r 30B^ jV3 M« Jtn L. t . 



3f5 1 m 






ATCC 31833 


28«3 


:3 ^)^y<^9-')^^ * 5 ^A 
ATCC 3I833/pEfeltA-2(K7D,reRM 
30 BP-1161) 


3K2 


ATCC 31833/pCeltA-lCK71,reRM 

BP-ne2) 


32.3 


ATCC 13868 


25,0 


ATCC 1^68/pEfeltA-2 


27,9 


:3 y • y 
ATCC 1^6S/pCgltA-l 


28.6 


AATCC 13869 


27,0 


40 7^ut:^^^^7y.y , ^ ^ Y y 
>:>'!5^AAT0C 138fi9/pEgltA-2 


29.0 


fcV^^^T^-y ^A • h 7 r — 
> V iSr AATOC 13869/pCeltA-l 


33,2 



(b) (a) ^^mi^i!!^A<D^ )V:y-7.(D\'^t:>^\zm 



0V9£ 'd 



\vn um m^i 



nm-z\ 



• UBp 8IU !_[ p9A ! 808y 



( 9 



17 




( nff blI ^ 




27.8 


n y j^x<^^7=-y 7^ ■ ^^^^^^ 5 
1161) 

ATCC 31833/pCffltA-l(K71,FERK BP- 
1162) 


30.0 




ATCC 13868 


24.0 


ATCC 13888/pEeltA-2 


26,1 


ATCC 13868/pCgltA-l 


26,8 


-^ > ^S^ A ATCC l3Sffl 


24.6 


^ > t?^ A ATCC 13S69/pEeltA-2 


26.5 


^V:^^ ATCC 13860/pCgltA-l 


27,7 



to 



20 



=2 'J ;^/'<ir T- 'J "7 A • ^^^U^^ ^ i7 A H " 3334 (PERM P 
- 68 2 3) ^XZ/^<0^bg\\k- 2^^m<^L-:fn \) ^iO 

il®X^;^Sg/ e , NaCl 3g/ft (gH7. n (DiflJfla&WT 

H,PO^ 3g/ 4 . MgSO^ • 7HrO 0. 5g/ « » (NH, ),S0, I 
Og/e. Peso* '7H,0 (Oiiig/4, 3 5^ >Sa lOmg/ * . ^ 
75 >jS£a^lOO/ig/ < , t:;??h5^>lOOug/« . 

« ^ J;?JfCaCO, 30g/ £ CpH7.4. 20:^jKM) 3 300 

mHwftflMLT. 32X:T 2 20 rpntr 4 BWi&«L'/S:. 

' sTT' * /NW7}-C3i^:^JV ' ir* X h 'J -f (J. Biol. Che 
IB.) . ili.91 (19S2) ] {Z^^rt. 





7 - 1 


2 12 2 8 




IS 






3 ^ 






H-3334(FEI^ P-e823) 




18.5 


3 ij * ^ T- U ^ A • 
H-3334/pB6ltA-2 


'J ^ 5 t7 A 


20.9 



*iss^«jc j;^^»f^(a=£^r. pegitA-i, pEgitA-- 

li4i^fi:*:§aMc0 5fee^^DiVAfCd53fe-r§CS»&^*^tfDNA 

m 2 S(ipCB6l*3J;i:/pCgl lA - i'cOf^filiX^ <i: ^S^JIS 
i#J»tC A ^ WaffJt^EI^^'^. DCE5U pCgttA- 1 coetfe 
iK5t«pCB5^ffl?fc<O0NAEl?fM-!£. « ;t ^ t/^ ::i 'J 

sae^ & tf oHASff ^ s u T t% ^ o 

s 3 HtipBgitA- 1 a^cxpegiiA- 2 (DV^mi:mt^m 

mf^mm\z^!b^mm^^7^^, pBgiu-i, pBgitA- 

2 06ttffi4;)^fipBR322^.3te(;)DNA»fM-$. ^feUlr^^Sft 
^fB ^J- ( i » « W <0 ife e ^ D A I C ^ 3fe 5 C S 3t ^ ^ ^ tr D N A 

H K BgSiBgl II^^T. 9E;tBg/Bf3;. Bgl n<i:BaDiH I 

sn^^n^— X (Kb) ■^st^nrt.^-s. 
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